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ABSTRACT
The Boston Naming Test (BNT) is the most widely used naming test
worldwide in research and clinical settings. This study aimed to develop
a method for adapting the BNT to suit different linguistic and cultural
characteristics using the example of Maltese in a bilingual context. In
addition, it investigated the effects in Malta of age and level of education
on naming performance. The words of the BNT were first translated into
Maltese. The test was then piloted to establish target and alternative
responses. Naming performance data were later collected from indivi-
duals of different ages and levels of education. Only 38 BNT items had at
least 70% name agreement. Main effects of age and education were
found. A Maltese adaptation was proposed using 38 items and lenient
scoring. Similar procedures may be used in other bilingual populations.
The study suggests that normative data should be stratified according to
age and education.
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Introduction
Picture naming tests provide valuable information for the clinician working with adults
with suspected word retrieval difficulties, and are generally easy and quick to administer.
The Boston Naming Test (Kaplan, Goodglass, & Weintraub, 2000) is often stated to be the
most widely used visual confrontation naming test for assessing suspected naming impair-
ments resulting from aphasia, and other neurological conditions (Patricacou, Psallida,
Pring, & Dipper, 2007). The widespread clinical use of the test is complemented with a
large body of research which utilises the same test to investigate different issues related to
naming ability.
Research on the Boston Naming Test
The original 60-item Boston Naming Test (BNT) was developed by Kaplan, Goodglass
and Weintraub in 19831 with normative data from the USA. The pictures are pre-
sented in order from easiest to most difficult to name. Most of the published research
on the BNT describes the performance of different populations and often different
CONTACT Ritienne Grima ritienne.grima@um.edu.mt Department of Communication Therapy, Faculty of Health
Sciences, University of Malta, Msida, MSD 2080, Malta.
1An earlier version of the BNT included 85 items. The BNT used throughout this study is the 60-item standard form.
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languages on the test (e.g. Chinese (Cheung, Cheung, & Chan, 2004), Australian
(Cruice, Worrall, & Hickson, 2000), Dutch-speaking Belgian (Mariën, Mampaey,
Vervaet, Saerens, & De Deyn, 1998), Brazilian Portuguese (Miotto, Sato, Lucia,
Camargo, & Scaff, 2010), Greek (Patricacou et al., 2007), Spanish (Peña-Casanova
et al., 2009), French-speaking Quebec adults (Roberts & Doucet, 2011), and Swedish
(Tallberg, 2005)).
Studies on speakers of different languages in different countries have largely shown that not
all BNT items work universally. It is evident that neuropsychological tests, and especially
language tests, cannot be taken off the shelf to be administered in their original form unless
the necessary population-specific data are available to score and interpret findings (Yoon,
Feinberg, & Gutchess, 2006). Different cultures use different tools, food and clothing, and
have different religious practices, life styles and language experiences. All of these factors may
determine what an item is called, and may influence the extent to which individuals are familiar
with particular words, when these words are learned, how often they are used, and which image
is brought to mind when they are heard (Mathuranath, 2007).
Some studies recommend a new sequence of presentation of the 60 items of the BNT (e.g.
Allegri et al., 1997; Tallberg, 2005) such that the order of presentation reflects the order of
difficulty for that particular population. Other studies aim to improve the psychometric
properties of the BNT by means of omitting some items (Simos, Kasselimis, & Mouzaki,
2011). In their Australian and Greek adaptations, Worrall, Yiu, Hickson, and Barnett (1995)
and Patricacou et al. (2007), respectively, replaced some items in the test to accommodate
cultural differences (e.g. pretzel was replaced by pizza, and beaver was replaced by platypus in
the Australian version).
Demographic variables which may affect naming performance
The effects of demographic and stimulus-related variables on naming performance have been
extensively researched. For the scope of this study, the demographic variables age and years of
education only will be mentioned. The impact of these variables on language assessments has
been explored in several studies (e.g. Simos et al., 2011). Conflicting evidence regarding the
extent of the effect of age on naming scores has been reported. While some studies found that
ageing is negatively correlated with naming accuracy, especially over 65–70 years of age (e.g.
Belke & Meyer, 2007; Figueredo Balthazar, Cendes, & Pereira Damasceno, 2008; Patricacou
et al., 2007), other studies found no effect of age on performance (e.g. Allegri et al., 1997;
Mansur, Radanovic, Araujo, Taquemori, & Greco, 2006). Zec, Burkett, Markwell and Larsen
(2007) argue that a possible reason for the lack of age effects may be related to the sample size
used in studies. Another potential explanation for the lack of age effects may lie in the
methodology used. Cross-sectional studies are at risk of being influenced by cohort effects, as
different age groups studied at a particular point in time each have different experiences despite
being a part of the same population. Variation in performance on naming tests is another issue
in studies on older adults (Tsang & Lee, 2003; Zec et al., 2007). This has been attributed to the
overall variation in the cognitive health of typically ageing persons (Lindeboom & Weinstein,
2004), and also to the variability in educational and cultural experiences of older persons (Zec
et al., 2007).
Most studies have found a positive correlation between naming ability and number of years
of education (e.g. Patricacou et al., 2007; Tallberg, 2005; Zec et al., 2007), and some have shown
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that level of education is the best predictor of BNT score (e.g. Allegri et al., 1997; Mansur et al.,
2006). In their study on ageing individuals, Goral, Spiro, Albert, Obler andConnor (2007) found
no deterioration in naming for those with a high level of education. In contrast, Tsang and Lee
(2003) did not identify any effects of education on naming performance when using the Chinese
Naming Test. This latter finding was perhaps due to the items included in the test being low in
age of acquisition and high in familiarity. However, other studies also did not find an effect of
education on naming (Farmer, 1990; Hall, Vo, Johnson, Wiechmann, & O’Bryant, 2012;
Nicholas, Obler, Albert, & Goodglass, 1985; Van Gorp, Satz, Klersch, & Henry, 1986). In
these cases, it may be that the samples used were biased in terms of level of education, as
some studies only included individuals with a higher level of education. Barresi, Obler, Au and
Albert (1999) suggested that age and education may interact. Patricacou et al. (2007) found
significant interactions between education, age and gender. Thus, it is necessary to keep in mind
that interactions between variables, sample bias and cohort effects may all influence results.
Language use in Malta
The term bilingualism is a broad term and does not describe a person’s proficiency and ability to
use and understand each language. For the purpose of this article, the terms ‘bilingual’ and
‘bilingualism’ will be used to refer to people who can use and/or understand at least two
languages (Brutt-Griffler & Varghese, 2004). Although this study did not focus specifically on
issues related to bilingualism and naming, and the scope of the research was not to investigate
naming performance in relation to bilingualism, it is necessary to provide some information
about language use in Malta.
Maltese and English are both official languages of Malta, while Maltese is the national
language. The English language came to play an important role in the languages used in
Malta as a result of a history of nearly 200 years of British rule. In fact, the 2011 Census
(National Statistics Office, 2014) reports that Maltese is spoken by 94.64%, while English is
spoken by 82.09% of the population aged 10 years or older.2 However, there is variation in terms
of the pattern of language use in Maltese families (Gatt, Grech, & Dodd, 2013), as simultaneous
or early sequential bilingualism are both prevalent (Camilleri, 1995). Code-switching is fre-
quently observed. Borg (1980) introduced the term Mixed Maltese English to describe this
frequent switching betweenMaltese and English, which may occur within the same sentence (as
in Me below). Earlier, Ellul (1978) classified the Maltese by using the following taxonomy to
describe language use in Malta. People in Malta may use:
(i) Maltese only (M)
(ii) Maltese but with some English words (Me)
(iii) English only (E)
(iv) English but with some Maltese words (Em), or
(v) Roughly equal degrees of Maltese and English (ME)
2These results reflect the percentage of the population aged 10 years and older who stated that they
could speak the language well or have an average ability to speak the language (National Statistics
Office, 2014).
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The use of English and/or Maltese in Malta may depend on a complex interaction of
factors. Yet, the use of English is reported to be more widespread in the northern
localities, and females in higher socioeconomic positions are more likely to use English
and to code-switch between Maltese and English (Fenech, 2014; Sciriha & Vassallo, 2006).
All Maltese people are exposed to some degree of English from a very young age, even if the
language used in their family context is predominantly Maltese. This exposure to the English
language comes from a variety of sources, including TV shows and adverts, family and/or
friends who use English, books and other reading material (including children’s books), signs
and adverts in the streets, official letters from government or private institutions, etc.
Typically, people also tend to use English key words in an otherwise Maltese sentence
specifically when addressing young children (e.g. “waddab il-ball” – “throw the ball”).
Yet, Sciriha and Vassallo (2006) found that the majority of the Maltese population
(96.2%) speak the Maltese language to meet their daily needs and within family settings,
even if they can use and understand the two languages. This finding emerged from a large-
scale representative survey carried out in 2005 (Sciriha & Vassallo, 2006).
The current research
In Malta, there is a lack of neuropsychological assessments that are standardised and
normed on the Maltese population. The current research aimed to develop a careful
method for adapting the BNT for use in a different cultural and linguistic environment.
This method was applied in adapting the test for use with Maltese speakers. Effects of the
demographic variables age and education on naming performance were investigated. The
findings were then used to propose a cultural and linguistic adaptation of the BNT that
could be used by practising clinicians working with Maltese-speaking adults with possible
word retrieval difficulties.
Method
There were three phases to this study; the first was a careful translation of the American English
names for the 60 items of the BNT. This was followed by a pilot study, where 24 young adults
with relatively high levels of education were given the test to determine whether Maltese adults
were familiar with the pictures of the BNT. This part of the study also allowed the authors to
obtain a measure of name agreement for each BNT item.
Finally, the BNT was administered on 60 adults and ageing persons with a range of
educational experience to give information regarding the typical performance of Maltese
adults on the BNT. The purpose of the study was to collect information on a Maltese
language version of the test and so individuals who were predominantly English speakers
were excluded. All the participants included in the study stated that they had Maltese as
their dominant (and first) language. However, as already noted, all Maltese people are
exposed to some degree of English everyday and they typically use some English in daily
life. Therefore, M, Me and ME speakers were included in the study. Since this research did
not specifically focus on language use, or bilingualism and naming performance, a formal
language use questionnaire was not used. However, it was relatively easy for participants
of phases 2 and 3 to indicate whether they spoke M, Me or ME daily, as people in Malta
are familiar with the issue of language use. Ethical approval for the study was granted from
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the University of Malta research ethics committee and permission to recruit participants
from different centres and a variety of work places was obtained.
Phase 1—Translation
This study involved both translation and adaptation of the BNT. Prior to commencing data
collection from the participants, it was necessary to translate each of the 60 English words of the
BNT into Maltese. During this process, a professional translator used the Maltese-English
dictionary (Aquilina, 1987–1990), the English-Maltese dictionary (Aquilina, 1999–2000), and
Id-dizzjunarju Malti u teżawru ta’Malti mħaddem (Serracino-Inglott, 2000). A back translation
was not carried out. However, the second phase of the study ensured the best possible translation
for each item.
Different populations may use more than one word to refer to the same object depending on
the particular cultural characteristics. Hence, all the possible Maltese responses for each item of
the BNT were listed. This list included all the synonyms for each item. For example, for item
comb there were two possible responses ‘moxt’ and ‘pettne’. English equivalents were also
included in the list of possible responses as there is a tendency to use English names even
when a Maltese name is available. For example, although the Maltese word for mushroom is
‘faqqiegħ’, Maltese people tend to use the English wordmushroom. Similarly, theMaltese tend to
use the word toothbrush more often than the Maltese ‘xkupilja tas-snien’.
A response form was subsequently created to include all the possible responses, including
Maltese synonyms and English equivalents. This formwas used during the administration of the
test on the participants of the second phase of the study. The response form was eventually
amended to differentiate between target (dominant) responses and alternative responses during
the main study.
Phase 2—Pilot study
Participants of phase 2
The 24 participants of the pilot study ranged in age from 20 to 60 years (mean age 37.21
years; SD = 11.29) and they all had 12 or more years of education (mean years of
education 17.12 years; SD = 2.35). The participants included nine males and fifteen
females and they reported no history of neurological or cognitive disorders. Eight parti-
cipants (33.3%) reported to speak Maltese only (M) on a daily basis, 13 persons (54.2%)
used Maltese with some English words (Me) daily, and three people (12.5%) reported the
use of both Maltese and English (ME) daily. All of them were volunteers recruited from
acquaintances of the researchers and through word of mouth.
Procedure of phase 2
The participants were instructed to name the 60 pictures of the BNT. Following standard
procedure of BNT administration, a semantic cue was provided only if an item was
visually misperceived. When necessary, phonemic cues were offered after semantic cues.
Correct responses which followed semantic cues, but not phonemic cues, were given
credit. The response for each item was recorded via a digital audio recorder and tran-
scribed. The responses produced by the participants were compared with the list of
possible names listed by the translator. Responses which were not in the translator’s list
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were regarded as incorrect. For each item, the name which was used by the majority of
participants was termed as the dominant response and, then, regarded as the target
response during the main study. The other names which were produced were regarded
as alternative/acceptable responses as long as they were found in the translator’s list. Thus,
this part of the study led to the identification of a target name and alternative, but
acceptable, names for each item.
Phase 3—Main study
Participants of phase 3
The 60 participants for the larger study were recruited from different companies, factories,
day centres for the elderly, and from the University of Malta. The participants consisted of
31 males and 29 females, and they all lived independently in the community. The age range
was between 20 and 85 years (mean age 52.70 years; SD = 20.93) and the years of education
ranged from 0 to 19 years (mean years of education 12.65 years; SD = 4.39. There were only
5 people with 0 – 6 years of education. For the purpose of this part of the research, they
were excluded from the analysis as the group is very small. The participants were asked a set
of health questions and the Shulman Clock Drawing Test (CDT, Shulman, 2000) was
administered to rule out cognitive deficits. All participants were exposed to varying degrees
of Maltese and English on a daily basis. Over half of the participants (56.4%) reported to
speak Maltese only (M) on a daily basis, 21.8% used Maltese with some English words (Me)
daily and 21.8% used both Maltese and English (ME) daily. Table 1 shows the language
used, the ages and the years of education of the participants in the main study.
Procedure of phase 3
The participants were told that they were to name the 60 pictures of the BNT. Semantic and
phonemic cues were provided as in phase 2 of the study. The response for each item was
recorded via a digital audio recorder and transcribed. The data collected during this phase of the
study were used to investigate effects of age and years of education on naming performance in
the Maltese sample of participants.
Table 1. The number of participants in each age group with language use and education category.
Language use3 2 education groups
TotalM/Me ME 0–12 years of education 13 or more years of education
6 age groups 20–29 years 6 4 0 10 10
30–45 years 7 3 4 6 10
46–55 years 7 3 5 5 10
56–65 years 10 0 5 5 10
66–75 years 7 1 4 4 8
76–85 years 6 1 3 4 7
Total 43 12 24 31 55
3Language use as reported by the participants; M refers to the use of Maltese only daily, Me refers to
the use of Maltese with some English words, and ME refers to roughly equal degrees of Maltese and
English, respectively (Ellul, 1978). All participants reported exposure to both Maltese and English daily
to varying degrees.
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Results
Pilot study results
Name agreement for each BNT item was calculated in percentages depending on how many
participants used each dominant word. Therefore, if all the participants used ‘sodda’ for bed, that
item was said to have 100% name agreement. Likewise, if 21 out of the 24 participants used
‘pettne’ for comb, the item was said to have 87.5% name agreement. Table 2 shows the
percentage of persons who used the dominant (target) word and the alternative responses for
each item. It is evident that a substantial amount of BNT items had low name agreement (see
dominant response percentage).
Only 38 items of the original 60 BNT pictures had at least 70% name agreement.
As a result, the authors proposed a reduced set of the BNT for Maltese speakers. This
reduced set consists of only the 38 items which had at least 70% name agreement
(see Table 3). The reason for adopting the cut-off point of 70% is addressed in the
discussion.
Two different scoring methods were considered from the results of phase 2: strict
scoring and lenient scoring. In strict scoring only responses which matched the target
response (and cognates4) were regarded as accurate, while in lenient scoring any response
which matched a target or an alternative response was scored as correct. Each correct
response was given a score of 1 point in both types of scoring. Four different sets of data
were thus available for analysis. These were:
● a complete set of 60 BNT items using strict scoring;
● a complete set of 60 BNT items using lenient scoring;
● a reduced set of 38 BNT items using strict scoring;
● a reduced set of 38 BNT items using lenient scoring.
Main study results
Comparing different sets
Four different scores were worked out corresponding to each of the four different sets of
data as described earlier. Mean scores for each set are shown in Table 4. To establish
whether severity on one set of the BNT data predicted severity on another set of data,
results of the complete set of the BNT were correlated with those of the reduced set. There
was a strong positive correlation between the strict scores of the complete set and those of
the reduced set (r = .943, p < .01), and between the lenient scores of the two sets (r = .913,
p < .01). This indicated that those participants who obtained a high score on the complete
set also obtained a high score on the reduced set. Although the reduced set includes only
items which have at least 70% name agreement, the 38 items which were retained are by
no means only the ‘easy’ items of the complete set. Table 3 demonstrates that there is a
good spread of the original easy–difficult items in the reduced set, since the 38 items are
not the first (‘easy’) pictures of the original BNT, but they are taken from the beginning,
4‘Cognates are those translation words that have similar orthographic-phonological forms in the two
languages of a bilingual . . ..; noncognates are those translations that only share their meaning in the
two languages’ (Costa, Caramazza, & Sebastian-Galles, 2000, p.1285).
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Table 2. Dominant and alternative responses with name agreement percentages.
No.
English
words
Dominant
response Alternative responses
Dominant
response (%)5
Acceptable
response (%)6
1 bed sodda bed 100 100
2 tree siġra tree 100 100
3 pencil lapes pencil 100 100
4 house dar house 100 100
5 whistle suffara whistle 100 100
6 scissors mqass scissors 100 100
7 comb pettne moxt, comb 87.50 100
8 flower fjura flower 100 100
9 saw serrieq saw 91.67 95.84
10 toothbrush toothbrush xkupilja tas-snien 83.33 100
11 helicopter ħelikopter 100 100
12 broom xkupa mikinsa, broom 83.33 87.50
13 octopus qarnita octopus 100 100
14 mushroom mushroom faqqiegħ 79.17 100
15 hanger spalliera hanger 100 100
16 wheelchair wheelchair siġġu tar-roti 66.67 100
17 camel ġemel camel 100 100
18 mask maskra
(maskla)
mask 95.83 95.83
19 pretzel pretzel 16.67 16.67
20 bench bank bench 100 100
21 racquet racquet tennis racquet, paletta tat-tennis, paletta,
racquet tat-tennis
41.67 91.67
22 snail bebbuxu snail 100 100
23 volcano vulkan volcano 100 100
24 seahorse seahorse żiemel tal-bahar 58.33 95.83
25 dart dart 79.17 79.17
26 canoe canoe kenura 54.17 54.17
27 globe globu id-dinja, globe 100 100
28 wreath girlanda wreath, kuruna 37.50 75
29 beaver beaver kastur 33.33 33.33
30 harmonica mouth organ orgni tal-ħalq, harmonica, organett,
fisarmonika
45.83 75
31 rhinoceros rhinoceros rinoċeronte 70.83 70.83
32 acorn acorn ġandra, ċippitatu 45.83 54.16
33 igloo iglù 91.67 91.67
34 stilts stilts strippi, trampli 50 58.33
35 dominoes dominoes domino 87.50 87.50
36 cactus kaktus 91.67 91.67
37 escalator escalator 87.50 87.50
38 harp arpa harp 95.83 95.83
39 hammock hammock benniena, branda 33.33 50
40 knocker ħabbata knocker 75 75
41 pelikan pelikan pelican 54.17 54.17
42 stethoscope stethoscope stetoskopju 75 75
43 pyramid piramida pyramid 100 100
44 muzzle sarima muzzle 37.50 50
45 unicorn unicorn unikornu 91.67 91.67
46 funnel lembut funnel 87.50 100
47 accordian accordian akkordjin, armonju 50 58.33
48 noose ingassa noose 25 45.83
49 asparagus asparagus asparagu 25 25
50 compass kumpass compass 100 100
51 latch lock lukkett, sokra, serratura, firroll 37.50 79.17
52 tripod tripod tripied 75 75
53 scroll skroll 50 50
54 tongs tongs 33.33 33.33
55 sphinx sphinx sfingi 50 50
56 yoke yoke madmad 13 20.83
57 trellis kannizzata xeblieka, trellis 45.83 70.83
(Continued )
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middle and end pictures of the original BNT. Additionally, the reduced set of the BNT
consists of 19 early (E) age of acquisition and 19 late (L) age of acquisition (AoA) items,
and 18 items which are low (L) in familiarity and 20 which are high (H) in familiarity,
further indicating that the proposed reduced test includes a good spread of easy–difficult
items7. The 38 items are made up of 24 short words (one–two syllable words) and 14
longer words (three–four syllable words). Maltese spoken word frequency lists were not
yet available at the time of the study (Table 5).
Table 2. (Continued).
No.
English
words
Dominant
response Alternative responses
Dominant
response (%)5
Acceptable
response (%)6
58 palette palette paletta, tavlozza 79.17 79.17
59 protractor protractor 100 100
60 abacus abacus abaku 100 100
Table 3. The reduced set of the BNT.
Orig. BNT no. No. English words Orig. BNT no. No. English words Orig. BNT no. No. English words
1 1 bed 14 14 mushroom 37 27 escalator
2 2 tree 15 15 hanger 38 28 harp
3 3 pencil 17 16 camel 40 29 knocker
4 4 house 18 17 mask 42 30 stethoscope
5 5 whistle 20 18 bench 43 31 pyramid
6 6 scissors 22 19 snail 45 32 unicorn
7 7 comb 23 20 volcano 46 33 funnel
8 8 flower 25 21 dart 50 34 compass
9 9 saw 27 22 globe 52 35 tripod
10 10 toothbrush 31 23 rhinoceros 58 36 palette
11 11 helicopter 33 24 igloo 59 37 protractor
12 12 broom 35 25 dominoes 60 38 abacus
13 13 octopus 36 26 cactus
Table 4. Global mean score.
Main study complete set (score out of 60 items) Main study reduced set (score out of 38 items)
Mean strict score SD Mean lenient score SD Mean strict score SD Mean lenient score SD
35.9 8.90 40.5 9.60 29.7 5.85 30.4 5.89
59.8% 67.5% 78.2% 80.0%
5The percentage of participants who produced the dominant word.
6The percentage of participants who produced any acceptable response (the dominant or an alternative
response).
7The authors collected data for Maltese word familiarity and age of acquisition (AoA) for all possible
responses of the BNT items. Subjective ratings were used. Table 5 presents the psycholinguistic
properties of the words in the reduced set. For AoA, the current study used a scale of 1–7, as used by
Bird, Franklin and Howard (2001), Stadthagen-Gonzalez and Davis (2006), and Cortese and Khanna
(2007). This scale was originally employed by Gilhooly and Logie (1980). For the purpose of this study,
early AoA refers to 0–6 years and late AoA refers to 6 years and over. For familiarity, the instructions
were based on those used by Stadthagen-Gonzalez and Davis (2006). A scale of 1 – 5 was used, where
1 refers to a very unfamiliar word and 5 refers to a very familiar word. Words with a mean of 1 – 3.4
were regarded as low in familiarity and those with a mean of 3.5 and over were regarded as high in
familiarity. Short syllable length refers to words with 1–2 syllables, while long syllable length refers to
words with 3–4 syllables.
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The results of the different scoring methods were also compared. The mean lenient scores
were correlated with the mean strict scores. The mean scores obtained on both types of scoring
were highly correlated (r = .970, p < .01 for the complete set and r = .981, p <.01 for the reduced
set). Thus, an individual who obtained a high lenient score or a low lenient score would also
obtain a high strict score or a low strict score, respectively. As expected, the highest percentage
scores in the main study were achieved when lenient scoring was used in the reduced set. Since
the reduced set retains only the items with higher name agreement, and lenient scoring gives
credit to alternative (but acceptable) responses too, the reduced set with lenient scoring is being
proposed as an appropriate adaptation of the BNT for Maltese speakers.
Effects of demographic variables
Demographic variable effects on scores were investigated. For the purpose of brevity, only data
obtained from the reduced set with lenient scoring are presented here. However, it should be
stressed that the same pattern of results was evident in all available sets of data.
Table 5. Psycholinguistic properties of the reduced set of the BNT for Maltese speakers.
No. Dominant response Age of acquisition Familiarity Syllable length
Early Late Low High 1–2 3–4
1. sodda E H 2
2. siġra E H 2
3. lapes E H 2
4. dar E H 1
5. suffara E H 3
6. mqass E H 1
7. pettne E H 2
8. fjura E H 2
9. serrieq L L 2
10. toothbrush E H 2
11. ħelikopter E H 4
12. xkupa E H 2
13. qarnita E H 3
14. mushroom E H 2
15. spalliera E H 3
16. ġemel E H 2
17. maskra/maskla E H 2
18. bank E H 1
19. bebbuxu E H 3
20. vulkan E L 2
21. dart L L 1
22. globu L L 2
23. rhinoceros L L 4
24. iglù L L 2
25. dominoes L L 3
26. kaktus L H 2
27. escalator L H 4
28. arpa L L 2
29. ħabbata L L 3
30. stethoscope L L 3
31. piramida L L 4
32. unicorn L L 3
33. lembut L L 2
34. kumpass L L 2
35. tripod L L 2
36. palette L L 2
37. protractor L L 3
38. abacus L L 3
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Two different predictors were used to investigate demographic variable effects: age/
age group and years of education/education category. Continuous and categorical sets of
data were analysed using simple linear correlations and a two-way ANOVA,
respectively.
Simple linear correlations demonstrated a strong negative correlation between age and
score (r = −.557, p <.01) and a strong positive correlation between education and score
(r = .588, p <.01). Thus, ageing and years of education were found to be associated with
naming ability as there are fewer correct responses with increasing age, and more correct
responses with more years of education, respectively. A two-way ANOVA confirmed main
effects at the 0.05 level of significance of independent variables age (F(5, 48) = 2.867, p =
.024) and education (F(1, 48) = 5.749, p = .020) on naming performance, and showed that
there is no statistically significant interaction between these two demographic variables, F
(4, 48) = 1.994, p = .112 (Figure 1)8.
Since the participants of the main study indicated that they spoke primarily Maltese
(groups M and Me) or roughly equal degrees of Maltese and English (ME) daily
(Table 1), the number of English responses produced was analysed in relation to the
language group. The participants produced an average of 4.8 English words (SD =
2.77), which varied from one person to another (Table 6). No significant difference
was found when an independent samples t-test was carried out to compare the mean
number of English words produced by those who spoke mostly Maltese (M and Me)
and those who spoke roughly equal degrees of Maltese and English (ME) (t(53) =
−2.52, p = .458).
Figure 1. The interaction of age and of education with scores.
8The five participants with 0–6 years of education obtained a mean lenient score of 21.4 (SD = 2.41). It should
be noted that similar statistical results were obtained when these five participants were included in the
analysis, i.e. main effects of age and education, without interaction between these independent variables
were also found.
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Discussion
A Maltese adaptation of the BNT
The professional translation process made it clear that for many of the items in the test, there
were several possible different names; this contributed to the eventual decision to produce a
lenient version of the scoring. Phase 2 sought to determine the level of agreement on the name/s
for each picture of the BNT. The target and the alternative names for each item were established
by looking at the dominant response and the other acceptable responses respectively. Further, by
selecting a higher educated and relatively younger sample of participants (n = 24; mean age
37.21 years; mean years of education 17.12 years) during this phase, it was assumed that BNT
items which were not named by most of these participants were not culturally appropriate. A
relatively low name agreement level was set at 70%, which resulted in the proposed modified
BNT of 38 pictures forMaltese adults. Name agreement is generally set at at least 85% in naming
assessments, where people without aphasia are expected to name most of the items (Roberts &
Doucet, 2011). However, the BNTwas designed to include both ‘easy’ and ‘difficult’ items. Since,
name agreement has been found to be a significant predictor of naming performance (specifi-
cally naming latencies, e.g. Bonin, Chalard, Méot, & Fayol, 2002), this may imply that the higher
the name agreement of the test items the easier it is to name them. Therefore, using a name
agreement of 85% would have resulted in having too few ‘difficult’ items in the adapted version.
By using the acceptably low level of 70% name agreement, the authors ensured that both ‘easy’
and ‘difficult’ items were included, allowing for a degree of variation in the performance of
different individuals, increasing the possibility of identifying persons with milder naming
difficulties (thus increasing sensitivity).
The easy and hard items of the original BNT cannot simply be applied to a different
population or community.When adapting a test to be used in a different language and culture,
it is highly likely that some items are not familiar in that culture and/or there is the possibility
of multiple names for some items. Different adaptations of the BNT in different languages and
cultures have demonstrated this. Indeed, as shown,many items of the BNTwere found to have
low name agreement during phase 2 of the study. A total of 22 items had less than 70% name
agreement. As expected, items which are not culturally familiar to the Maltese population,
such as pretzel (16.67%) and beaver (33.33%), obtained a low name agreement result. Another
reason for low name agreement was the number of different acceptable responses for some
items, e.g. racquet (41.67%) and lock (37.5%) had no less than five possible responses each.
The mean scores of the reduced set of 38 pictures were highly correlated with the
results of the complete set of 60 pictures, indicating that the reduced set provides similar
information to the complete set. Considering the large number of problematic BNT items
for Maltese speakers, it was decided to retain only the items which had at least 70% name
agreement in the proposed adaptation of the BNT, rather than finding a replacement item
for each of the low name agreement words as done in the Greek and the Australian studies
Table 6. English words produced and language group.
Participants who speak primarily Maltese daily
M and Me
Participants who speak roughly equal degrees of Maltese and
English daily
ME
Mean no. of English words produced SD Range Mean no. of English words produced SD Range
4.3 2.49 1–13 6.5 3.15 3–14
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mentioned earlier. In the final proposed version, the sequence of the pictures was not
changed to match the Maltese participants’ number of correct responses and, hence, to
order the items in terms of ‘difficulty’. The original order of the BNT was retained and no
new additonal items replaced the excluded ones in the proposed version since the analysis
concerning the effects of age and education on naming was carried out on data collected
using the original order and without any new culturally appropriate items. Further,
matched replacement items could not be found as Maltese spoken word frequency lists
are not yet available. The authors are confident that the 38 items of the proposed Maltese
version are recognised and culturally appropriate for the Maltese. Other short forms of
this test have been developed (including Graves, Bezeau, Fogarty, Blair, & Bruyere, 2004;
Del Toro et al., 2011). The use and validity of these shorter versions, such as the validated
15-item short version included with the latest edition of the BNT, the odd/even 30-item
short forms, and other 15-item short forms, have also been demonstrated (e.g. Hobson
et al., 2009). In the Maltese context, using a short form of the BNT, rather than replacing
pictures with culturally appropriate items, also offers the advantage of the possibility of
testing and comparing performance of the same individual in different languages.
A further adaptation to the BNT for Maltese speakers concerned the scoring procedure.
Considering the bilingual Maltese context, a lenient scoring system is proposed where all the
acceptable responses (including the English/Maltese alternatives and the synonyms identified
during phase 1 of the study) for each item are given credit and are regarded as correct. A similar
procedure, known as bilingual administration, was used by Kousaie, Sheppard, Lemieux,
Monetta and Taler (2014) and Mahava, Sheppard, Monetta and Taler (2015) in recent studies,
implying that examinees could respond in either language. The term ‘lenient scoring’ has also
been used by other authors to refer simply to the acceptance of synonyms and slang terms (e.g.
Mahava et al., 2015). Bilingual administration and the acceptance of all possible synonyms may
have positive implications as Gollan, Fennema-Notestine, Montoya and Jernigan (2007) also
demonstrated higher scores for bilinguals when they accepted responses in either language, in
contrast to accepting responses in only one language. This bilingual administration of the
Maltese BNT suits the Maltese as both English and Maltese words were produced by the
participants of the study and because there is evidence of frequent code-switching in Maltese
people.When testingMaltese persons at risk of naming impairments examiners can confidently
score responses in either language. Accepting both Maltese and English responses ensures that
this adaptation of the BNT caters to the complex linguistic context that is present in theMaltese
islands. Although responses in both languages may be scored as correct, the acceptable Maltese
and English responses in lenient scoring were carefully determined during phase 1 and phase 2
of the study, such that it is not a matter of accepting any response in Maltese and English.
Additionally, the mean strict scores and the mean lenient scores were found to be highly
correlated on both the complete and the reduced sets, indicating that strict and lenient scoring
give similar information about a person’s naming performance. None of the participants
produced English responses for all (or even most) BNT items. However, lenient scoring allows
for the possibility of accepting English responses when these are used.
Effects of age and education
Numerous studies have investigated the influence of different demographic variables on
naming performance. Age, education, gender, language use, and ethnicity are among the
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variables which have been studied. This study has focused on age and education only. The
participants involved in phase 3 of this study consisted of 60 Maltese adults, aged between
20 and 85 years and having 0–19 years of education. This is a small sample size, yet similar
to other studies, such as Radanovic and Mansur (2002), and Killgore and Adams (1999),
who included 60 and 62 participants, respectively. Despite the small cell sizes in the
current study, an effort was made to prevent the sample from being biased in terms of
education and age (Table 1).
The strong correlation between education and BNT performance found here is in line
with the majority of previous studies (e.g. Patricacou et al., 2007; Tallberg, 2005; Zec et al.,
2007). Similar to the findings of other studies (e.g. Belke & Meyer, 2007; Cruice et al.,
2000; Figueredo Balthazar et al., 2008) age was also found to be negatively correlated with
naming score. However, age and education may not be independent of each other in
cross-sectional studies. Although this may certainly be the case in Malta because access to
education has changed since the middle of the twentieth century, as opportunities for
formal education have increased drastically, the interaction between age and education
was not statistically significant in this study.
It is essential to note that the same effects of age and education were found for both the
reduced and complete sets of the BNT, and the same pattern was found irrespective of
whether lenient or strict scoring was used. Thus, apart from recommending the use of a
reduced set with lenient scoring for the Maltese version of the BNT, the study suggests
that normative data should be stratified according to age and education.
The BNT for Maltese speakers requires further investigation, including studies on
larger samples of Maltese adults, and on persons with naming impairments. Future
studies should also focus specifically on the bilingual context of Maltese adults.
Developing language and naming tests in bilingual situations is not a simple matter.
Bilingual administration with lenient scoring, after carrying out a careful translation as
described in this study, may be used to address similar issues in other bilingual
populations.
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